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(54) CATALYST FOR CLEANING EXHAUST GAS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a catalyst for cleaning 
exhaust gas which suppresses the movement of deposited noble 
metal particles, thereby, suppresses the particle growth and 
suppresses the deterioration of cleaning activity after duration. 
SOLUTION: This catalyst for cleaning exhaust gas is composed of 
a catalyst particle 1 formed by at least depositing Pt on a core 
body 10 consisting of porous oxide and a cover layer 2 consisting 
of at least one kind of oxide or multiple oxide which is formed on 
the surface of the catalyst particle 1 and is selected from Al, Zr 
and Ce. At least one part of the surface of Pt deposited on the 
core body 10 is covered with the cover layer 2, therefore, the 
movement of Pt particles is suppressed even at high temperature 
and the aggregation of Pt particles by themselves and the particle 
growth are suppressed. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A catalyst for emission gas purification characterized by comprising the following. 
A catalyst particle which supported Pt at least to a nuclide which consists of a porosity 
oxide. 

An enveloping layer which consists at least of a kind of oxide or multiple oxide which is 
formed in the surface of this catalyst particle and chosen from aluminum, Zr, and Ce. 

[Claim 2]The catalyst for emission gas purification according to claim 1 which said nuclide 
becomes from aluminum 2 0 3 -Ce0 2 -Zr0 2 compound oxide particles. 

[Claim 3]The catalyst for emission gas purification according to claim 2 in which said 
nuclide contains Pr0 2 further. 

[Claim 4]The catalyst for emission gas purification according to claim 1 which consists of 
Zr0 2 with which said nuclide consisted of Ce0 2 -Zr0 2 compound oxide particles, and said 

enveloping layer supported Rh. 

[Claim 5]The catalyst for emission gas purification according to claim 1 for which said 
nuclide forms 40 to 80% of the weight of the whole. 

[Claim 6]The catalyst for emission gas purification according to claim 1 in which said 
enveloping layer is formed with a sol gel process or a coprecipitation method. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the InventionJThis invention relates to the catalyst for emission gas purification 
which was excellent in endurance in detail about the catalyst for emission gas purification 
which purifies the exhaust gas from the engine of a car, etc. 
[0002] 

[Description of the Prior ArtJThe three way component catalyst which performs oxidation of 
CO and HC and reduction of NO simultaneously, and purifies exhaust gas as a catalyst for 

emission gas purification of a car conventionally is used. The coated layer which becomes 
a heat-resistant substrate which consists of cordierites etc. from gamma-alumina as such a 
three way component catalyst is formed, and the thing which made the coated layer 
support the precious metals, such as platinum (Pt) and rhodium (Rh), is known widely. 
[0003]By the way, since there is a tendency for the setting position of the catalyst for 
emission gas purification to be carried out directly under [ near an engine ] a manifold and 
emission temperature becomes high at the time of high speed operation, the case of the 
catalyst for emission gas purification where it is exposed to an elevated temperature has 
increased in recent years. However, in the conventional catalyst for emission gas 
purification, the heat deterioration of gamma-alumina advanced with hot exhaust gas, and 
in order that a catalytic activity point might decrease with the grain growth of the precious 
metals accompanying this, there was fault that catalyst performance deteriorated. 
[0004]Then, the manufacturing method of the catalyst for emission gas purification which 

makes JP,4-122441,A support the precious metals using the alumina heat-treated 

beforehand for example is indicated. According to this manufacturing method, since 
alumina is already heat-treated, even if the acquired catalyst for emission gas purification is 
exposed to hot exhaust gas, heat deterioration hardly advances, but it can prevent the grain 
growth of the precious metals. 

[0005]ln recent years, in order to control the discharge of carbon dioxide, the lean burn 
engine which supplies the gaseous mixture of hyperoxia is in use. However, at a catalyst 
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for emission gas purification which was manufactured with the manufacturing method 
indicated by the above-mentioned gazette, it is under the lean atmosphere of hyperoxia. 
There was fault that the grain growth of the precious metals is remarkable when a not less 
than 800 ** elevated temperature acts, and catalyst performance fell. 

[0006]For example, in the atmosphere with which oxygen coexists at an elevated 

< 

temperature, Pt supported by the alumina surface serves as Pt0 2 , and diffusion and 

condensation are promoted by gaseous phase movement. Therefore, in the lean 
atmosphere or SUTOIKI atmosphere of hyperoxia, if exposed to an elevated temperature, 
grain growth will arise in Pt and catalyst performance will fall to it greatly due to the fall of 
surface area. 

[0007]Then, an applicant for this patent is in a non-oxidizing atmosphere about the carrier 
which supported the precious metals so that JP,8-338897,A may see. The manufacturing 
method heat-treated above 800 ** is proposed. Since according to this manufacturing 
method a porous carrier sinters and fine pores contract, the precious metals currently 
supported are closely surrounded by a porous carrier. Therefore, since movement of the 
precious metals is regulated by the porous carrier even if an elevated temperature acts 
under lean atmosphere, the grain growth of the precious metals can be controlled. 
[0008]By the way, since the oxygen density in exhaust gas is sharply changed according to 
an operating condition etc., in a three way component catalyst, oxidation and the 
purification activity of reduction may become unstable. Then, adding Seria (Ce0 2 ) is 

performed to the coated layer. Seria stores oxygen under an oxidizing atmosphere, and has 
an oxygen storage capacity (henceforth OSC) which emits oxygen under reducing 
atmosphere, and the purification activity stable even if it changed the oxygen density in 
exhaust gas by this is acquired. 

[0009]lf used under a three way component catalyst including catalyst metal and Seria and 
the elevated temperature of 800 or more **, it is said with the crystal growth of Seria that 
OSC falls easily. Then, in order to control the crystal growth of Seria and to maintain high 
OSC, a means to add zirconia (Zr0 2 ) to Seria is also developed (JP, 63-1 16741, A, JP,3- 

131 343, A). Making Seria and zirconia into a multiple oxide or a solid solution at least in a 
part is indicated by JP, 63-1 16741, A. Thus, heat resistance improves by adding zirconia and 
OSC after durability improves. 

[0010]The art using the Ce-Zr multiple oxide prepared from the metal alkoxide is indicated 
by JP,8-215569,A. Since Ce and Zr are composite-ized with an atom or a molecular level 
and it becomes a solid solution compared with the Ce-Zr multiple oxide in which the Ce-Zr 
multiple oxide prepared by the sol gel process from the metal alkoxide was prepared from 
the nitrate, heat resistance improves and high OSC is secured from the first stage until after 
durability. 

[0011]Furthermore, the catalyst for emission gas purification which made the aluminum-Ce- 
Zr multiple oxide the carrier is indicated by JP, 1 0-2021 02,A. According to this catalyst for 
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emission gas purification, since Ce and Zr are arranged in aluminum 2 0 3 at high 
distribution, OSC of Ce0 2 can be pulled out efficiently. It is since Ce and Zr are dissolving 
to aluminum 2 0 3 . The heat resistance of aluminum 2 0 3 improves and the heat resistance of 
the whole multiple oxide improves. 

[0012]And aluminum, and Ce and Zr are uniformly mixed with an atom or a molecular level, 
a small primary particle is constituted from a catalyst for emission gas purification indicated 
by JP,1 0-2021 02,A, and each particle almost serves as a multiple oxide or a solid solution 
on the whole. For this reason, this catalyst for emission gas purification maintains OSC 
stable from initial use to until after the durability in high temperature. 
[0013] 

[Problem(s) to be Solved by the lnvention]However, emission temperature rises remarkably 
with improvement in an engine performance in recent years, and the increase in high speed 
operation, and the temperature of the catalyst for emission gas purification at the time of 
use is also rising further compared with the former. Therefore, even if it is the catalyst for 
emission gas purification manufactured by JP,8-338897,A with the manufacturing method 
of the statement, it is under the lean atmosphere of hyperoxia. When the elevated 
temperature over 800 ** carried out permanent effect, it became clear to the precious 
metals that grain growth arises. The precious-metals particles currently supported out of 
fine pores are not fixed to a carrier physically and chemically, but this is considered to be 
because it to be able to move freely. 

[0014]Also in the catalyst which supported the precious metals to the multiple oxide support 
containing Ce0 2 , there is a problem that OSC falls in connection with the grain growth of 

the precious metals, and purification activity falls. 

[0015]lt aims at controlling grain growth by this invention being made in view of such a 
situation, and controlling movement of the precious-metals particles currently supported, 
and controlling the purification activity fall after durability. 
[0016] 

[Means for Solving the Problem]The feature of a catalyst for emission gas purification of 
this invention which solves an aforementioned problem is in a catalyst particle which 
supported Pt at least to a nuclide which consists of a porosity oxide, an enveloping layer 
which consists at least of a kind of oxide or multiple oxide which is formed in the surface of 
a catalyst particle and chosen from aluminum, Zr, and Ce, and a thing, ** and others. 
[0017]As for a nuclide, consisting of aluminum 2 0 3 -Ce0 2 -Zr0 2 compound oxide particles is 

preferred, and it is still more desirable to include Pr0 2 further. 
[001 8]A nuclide consists of Ce0 2 -Zr0 2 compound oxide particles, and, as for an 
enveloping layer, it is also preferred to consider it as a catalyst which consists of Zr0 2 
which supported Rh. 
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[0019]As for a nuclide, it is desirable to form 40 to 80% of the weight of the whole, and, as 
for an enveloping layer, it is still more desirable to form with a sol gel process or a 
coprecipitation method. 
[0020] 

[Embodiment of the lnvention]The enveloping layer which consists at least of a kind of 
oxide or multiple oxide chosen from aluminum, Zr, and Ce is formed in the surface of the 
catalyst particle which supported Pt with the catalyst for emission gas purification of this 
invention at least to the nuclide which consists of a porosity oxide, that is, it is supported by 
the nuclide — at least, a part of the surface is covered by the enveloping layer at least, or, 
as for Pt, the wall of the enveloping layer is formed in the circumference of Pt particles. 
Therefore, it is controlled that Pt particles move at the time of an elevated temperature, and 
it is controlled that Pt particles condense and carry out grain growth. Therefore, under the 
lean atmosphere of hyperoxia Since Pt maintains a high dispersion state and the active 
spot exists mostly even if the elevated temperature over 800 ** carries out permanent 
effect, the purification activity fall of the catalyst for emission gas purification of this 
invention is controlled. 

[0021]Although various porosity oxides, such as aluminum O Zr0 0 , CeCL, TiCL, and 

Si0 2 , can be used as a nuclide which consists of a porosity oxide, It is desirable to consider 

it as the nuclide which consists of Ce0 2 -Zr0 2 compound oxide particles, or the nuclide 

which consists of aluminum 2 0 3 -Ce0 2 -Zr0 2 compound oxide particles. By considering it as 

the nuclide which consists of Ce0 2 -Zr0 2 compound oxide particles, the heat resistance of 

Ce0 2 improves and the grain growth depressor effect and OSC even with after [ conjointly 

high ] durability of Pt are revealed. In order to obtain high OSC, it is desirable to approach 
with Ce0 2 and to support Pt, but it is attained by making such compound oxide particles 

into a nuclide. 

[0022]As for this Ce0 2 -Zr0 2 multiple oxide, it is desirable that it is especially a solid 

solution, this solid solution - atomic ratio the range of 0.3 <=Zr/(Ce+Zr) <= 0.8 is preferred - 
- especially the range of 0.4 <=Zr/(Ce+Zr) <= 0.6 is preferred. If the content of Zr becomes 
less than 30 mol %, the operation which forms the skeleton of Zr in the crystal of a solid 
solution becomes weaker, since it becomes difficult to maintain the cubic of fluorite 
structure by desorption of oxygen, it will become impossible to be desorbed from oxygen 
and OSC will fall. 

[0023]Since Ce and Zr are arranged in aluminum CL in the aluminum 0 0.-Ce0 0 -Zr0 0 

z o 2 3 2 2 

multiple oxide at high distribution, OSC of Ce0 2 can be pulled out efficiently. And since Ce 

and Zr are dissolving to aluminum O the heat resistance of aluminum O. improves, and 

the heat resistance of the whole multiple oxide improves. Therefore, the grain growth 
depressor effect and OSC even with after [ conjointly high ] durability of Pt are revealed. 
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[0024]And aluminum, and Ce and Zr are uniformly mixed with an atom or a molecular level, 
a small primary particle is constituted from an aluminum 2 0 3 -Ce0 2 -Zr0 2 multiple oxide, and 

each particle almost serves as a multiple oxide or a solid solution on the whole. For this 
reason, the catalyst for emission gas purification of this invention maintains OSC stable 
from initial use to until after the durability in high temperature. 
[0025]As for the nuclide which consists of a porosity oxide particle, it is desirable to 
constitute from aluminum 2 0 3 -Ce0 2 -Zr0 2 -Pr0 2 compound oxide particles which contained 

Pr0 2 further, thereby, heat resistance improves further — the endurance of OSC improves 

further. Thus, although the reason whose heat resistance improves is unknown, Pr atom 
which is the same lanthanoids as Ce exists among Ce atoms in a solid solution, and it is 
presumed that it will be because condensation of Ce atoms at the time of an elevated 
temperature is controlled by this. 

[0026]As for an aluminum 2 0 3 -Ce0 2 -Zr0 2 -Pr0 2 multiple oxide, it is desirable to include the 

Ce0 2 -Zr0 2 solid solution at least. By including a Ce0 2 -Zr0 2 solid solution, since it 

becomes difficult to produce the phase separation of a multiple oxide, the endurance in a 
hot oxidizing atmosphere improves further. This Ce0 2 -Zr0 2 solid solution is an atomic ratio. 

The range of 0.3 <=Zr/(Ce+Zr) <= 0.8 is preferred, and especially the range of 0.4 <=Zr/ 
(Ce+Zr) <= 0.6 is preferred. If the content of Zr becomes less than 30 mol %, the operation 
which forms the skeleton of Zr in the crystal of a solid solution becomes weaker, since it 
becomes difficult to maintain the cubic of fluorite structure by desorption of oxygen, it will 
become impossible to be desorbed from oxygen and OSC will fall. 

[0027]As for the metal composition of an aluminum O -CeO -ZrO -Pr0 o multiple oxide, it 

t W £- c. c. 

is desirable that it is in the range of Ce/Zr=3 / 1 - 1/3, aluminum/(Ce+Zr) =2-10, and 
Ce/Pr=3 / 1 - 20/1 by an atomic ratio. 

[0028]Since it is based on valence change of trivalent [ of Ce ], and tetravalence, if the 
occlusion and discharge ability of oxygen have Ce/Zr smaller than one third, when the 
absolute magnitude of Ce runs short, it will run short of the absolute magnitude of OSC, 
and will also tend to produce degradation. If Ce/Zr becomes larger than 3/1 , the effect 
which the stabilization effect of Ce by Zr is insufficient, and controls the fall of OSC after 
durability will not be acquired. 

[0029]lf aluminum/(Ce+Zr) is smaller than two, since the absolute magnitude of aluminum 
runs short, reservation of the specific surface area after durability will become difficult, and 
the fall of the supported activity according to the grain growth of Pt at least will become 
large. If aluminum/(Ce+Zr) exceeds 10, since the absolute magnitude of Ce runs short, the 
absolute magnitude of OSC will run short and activity will fall. 

[0030]And since the absolute magnitude of Pr runs short if the absolute magnitude of OSC 
runs short and it becomes larger than 20, since the absolute magnitude of Ce runs short if 
Ce/Pr is smaller than three, endurance will fall. 
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[0031 ]As for an aluminum 2 0 3 -Ce0 2 -Zr0 2 -Pr0 2 multiple oxide, it is desirable to comprise 

an aggregated particle which the detailed primary particle condensed. If the particle 
diameter of a primary particle is detailed, it is [ a certain forge fire ] desirable, but primary 
particle diameter. It is preferred that 100A or less and a BET specific surface area are more 

than 30-m 2 /g. Primary particle diameter. It exceeds 100 A, and the grain growth of the 

compound oxide particles [ be / a BET specific surface area / less than 30 m /g ] at the time 
of an elevated temperature becomes remarkable, and the absolute magnitude of OSC falls. 
Therefore, since the time put to the lean atmosphere of hyperoxia becomes long and the 
fall of activity arises with the grain growth of catalyst metal, etc., it is not desirable. 
[0032]an aluminum 2 0 3 -Ce0 2 -Zr0 2 -Pr0 2 multiple oxide ~ beforehand — Heat-treating 

above 500 ** is also preferred. Thereby, the fall of OSC after durability can be controlled 
further, minimum of the temperature of heat treatment there are few effects which control 
the fall of OSC by the crystal growth after durability in having determined it as 500 ** and 
less than 500 ** — for example, — It is because heat treatment will take a long time if it is 
about 400 **. On the other hand, as for the maximum of the temperature of heat treatment, 
it is preferred that it is 1200 **. the grain growth over 1200 ** is remarkable -- the absolute 
magnitude of OSC will fall. 

[0033]an aIuminum 2 0 3 -Ce0 2 -Zr0 2 -Pr0 2 multiple oxide — further — metal, such as La, Ba, 

and Fe, — addition or composite-izing — or it can also dissolution-ize. These metal may 
carry out addition mixing as an independent oxide at an aluminum O -CeO -ZrO -PrO 

multiple oxide, and, It can add as a solution at the time of preparation of an aluminum O - 

Ce0 2 -Zr0 2 -Pr0 2 multiple oxide, and is also one ingredient of a multiple oxide. 

[0034]As for an aluminum 2 0 3 -Ce0 2 -Zr0 2 -Pr0 2 multiple oxide, it is desirable to prepare 

with an alkoxide process or a coprecipitation method. By preparing with an alkoxide 
process or a coprecipitation method, the multiple oxide which can prepare the multiple 
oxide which consists of a uniform and detailed primary particle, and contains a Ce0 2 -Zr0 2 

solid solution can be prepared easily. 

[0035]ln an alkoxide process, an aluminum 2 0 3 -Ce0 2 -Zr0 2 -Pr0 2 multiple oxide can be 

prepared by mixing all the metal alkoxides of aluminum, Ce, Zr, and Pr, for example, and 
calcinating after hydrolysis, moreover — not using all of aluminum, Ce, Zr, and Pr as a metal 
alkoxide — ** — the — if a kind is used as a metal alkoxide at least, the remaining metal can 
also be used as solutions, such as a nitrate and an acetyl acetate salt. 
[0036]As this metal alkoxide, although any may be sufficient as a methoxide, ethoxide, 
butoxide, etc., what has the high solubility to alcohol which is a solvent is preferred. 
Arbitrary things can be used also about alcohol which is a solvent. 

[0037]ln a coprecipitation method, water-soluble salts, such as a nitrate of all the metal of 
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aluminum, Ce, Zr, and Pr, are mixed, for example, An aluminum 2 0 3 -Ce0 2 -Zr0 2 -Pr0 2 

multiple oxide can be prepared by making it coprecipitate as hydroxide with an ammonia 
solution etc., and calcinating it. moreover — not using all of aluminum, Ce, Zr, and Pr as a 
water-soluble salt — ** — the — if a kind is used as a water-soluble salt at least, the 
remaining metal can also be used as solids, such as metal powder or oxide powder. 
[0038]The precious metals supported by the above-mentioned nuclide should just contain 
Pt at least, and can also support the precious metals, such as Rh, Pd, and Ir, with Pt. By 
supporting Pt at least to this nuclide, the speed of OSC improves and activity improves 
further. It is preferred especially to support both Pt and Rh. If it does in this way, the grain 
growth of Pt can be further controlled by partial dissolution of Pt and Rh. The holding 
amount in particular of the precious metals supported by the above-mentioned nuclide is 
not restricted, but the former is the same as that of a catalyst. It is preferred to consider it 
as 0.1 to 20% of the weight of the range. 

[0039]ln order to support Pt to a nuclide at least, the supporting methods used 
conventionally, such as the adsorption supporting method and the evaporating method, can 
be used. 

[0040]An enveloping layer comprises at least a kind of oxide or multiple oxide chosen from 
aluminum, Zr, and Ce. Although an enveloping layer may be constituted from a kind of 
independent oxide chosen from aluminum 2 0 3 , Zr0 2 , and Ce0 2 , It is desirable to form from 

a Ce0 2 -Zr0 2 multiple oxide or an aluminum 2 0 3 -Ce0 2 -Zr0 2 multiple oxide like the reason 

mentioned above. It is more desirable to include PrO in an aluminum O -CeO -ZrO 

2. 2 3 2 2 

multiple oxide further for the same reason. 

[0041 ]The precious metals can also be supported in an enveloping layer. For example, 
when an enveloping layer is formed from ZrO , it is desirable to support Rh to an 

enveloping layer. Thereby, the activity of 3 yuan improves further. Since Rh does not 
dissolve to Zr0 2 , it does not have the fall of activity, either. In this case, it is preferred to 

consider it as the holding amount of Rh and about 0.1 to 10 % of the weight. 
[0042]ln the catalyst for emission gas purification of this invention, a nuclide occupies 40 to 
80% of the weight of the whole, and, as for an enveloping layer, it is desirable to use 20 to 
60% of the weight of the whole. An enveloping layer becomes it thick that a nuclide is 40 or 
less % of the weight of the whole too much, and it is thought that the activity of Pt currently 
supported by the nuclide falls, If a nuclide exceeds 80% of the weight of the whole, an 
enveloping layer will become thin and it will be considered that it grain-growth-makes easy 
to move Pt currently supported by the nuclide, and the purification activity after durability 
will fall. 

[0043]ln order to form an enveloping layer, it is desirable to carry out with a sol gel process 
or a sedimentation method. A uniform enveloping layer can be formed by this and the grain 
growth of Pt currently supported by the nuclide can be controlled well. 
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[0044]The catalyst for emission gas purification of above-mentioned this invention can be 
used for the emission gas purification of a car as an oxidation catalyst, a three way 
component catalyst, etc. When the shape can be made to be the same as usual, such as a 
pellet type or honeycomb shape, and it considers it as the monolithic catalyst of honeycomb 
shape, What is necessary is just to form a coated layer from the powder which is an 
aggregate of the particles which become the honeycomb substrate formed from heat- 
resistant ceramics or a metal from the nuclide which supported Pt at least, and an 
enveloping layer. 
[0045] 

[ExampleJHereafter, an example and a comparative example explain this invention 
concretely. 

[0046](Example 1) It heated at 80 ** first, dissolving and agitating the oxyzirconium nitrate 
of the specified quantity, and the nitric acid praseodymium of the specified quantity in 
water. The aluminum isopropoxide of the specified quantity was added there, nitric acid of 
the specified quantity was added further, churning was continued, the specified quantity of 
the solution which dissolved the cerium nitrate into ethylene glycol beforehand was added, 
and churning was continued at 80 ** for 48 hours. 

[0047]The obtained sol is dried by a rotary evaporator and it is among a vacuum further. At 
1 10 ** It calcinated for 2 hours at 500 ** after carrying out vacuum drying for 100 hours, and 
aluminum 2 0 3 -Ce0 2 -Zr0 2 -Pr0 2 multiple oxide powder was formed. 

[0048]The composition ratio of aluminum of this aluminum O -CeO -ZrO -PrO multiple 

Z. O c. Z. 

oxide powder, Ce, Zr, and Pr is aluminum:Ce:Zr:Pr=4:1:1 at an atomic ratio. : It is 0.1. 
The mean particle diameter is 3 micrometers. 

[0049]This multiple oxide powder 100 g was impregnated with the specified quantity of the 
dinitrodiammine platinum solution of prescribed concentration, it evaporated to dryness, 
and Pt was supported. Holding amount of Pt It is 1.5g. Rh was similarly supported using the 
nitric acid rhodium solution of prescribed concentration. Holding amount of Rh It is 0.3g. In 
this way, precious-metals support multiple oxide powder was prepared. 
[0050]Next, 34 g of oxyzirconium nitrates as a zirconia precursor were put in and agitated in 
1 I. of distilled water under an 85 ** rotary flow, and the above-mentioned precious-metals 
support multiple oxide powder 100g was thrown in there. It is aluminum TORIISO propoxide 
as an alumina precursor continuously. It is ethylene glycol about the cerium nitrate 55g as a 
ceria precursor after supplying 240 g and putting in 7 cc of nitric acid further. The solution 
which dissolved in 120 cc was mixed. 

[0051] It agitates in this state for 5 hours, vacuum drying is carried out by a rotating 
evaporator after that, and it is a pan. It calcinated at 500 ** for 2 hours. The enveloping 
layer which makes a nuclide precious-metals support compound oxide particles by this, and 
becomes the nuclide from an aluminum 2 0 3 -Ce0 2 -Zr0 2 multiple oxide is in total. The 
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catalyst powder formed 100g was obtained. 

[0052]Like and the catalyst particle 1 by which the nuclide 10 which consists of 
aluminum O -CeO -ZrO -PrO compound oxide particles comes to support Pt1 1 which 

£ o c. £. £ 

show drawing 1 the sectional view where this catalyst powder is typical, It comprises the 
enveloping layer 2 which covers the surface of the catalyst particle 1 and consists of an 
aluminum 2 0 3 -Ce0 2 -Zr0 2 multiple oxide. 

[0053]in this way, the obtained catalyst powder » a law — it ground to 0.5 to 1.5 mm after 
fabricating by a method, and the pellet catalyst was prepared, respectively. 
[0054](Example 2) Precious-metals support multiple oxide powder prepared in Example 1 
140g was used, and except having formed 60g of enveloping layers in total, catalyst 
powder was prepared like Example 1 and it was similarly considered as the pellet catalyst. 
[0055](Example 3) Precious-metals support multiple oxide powder prepared in Example 1 
180g was used, and except having formed 20g of enveloping layers in total, catalyst 
powder was prepared like Example 1 and it was similarly considered as the pellet catalyst. 
[0056](Example 4) Using the precious-metals support multiple oxide powder prepared in 
Example 1 60g, except having formed 140g of enveloping layers in total, catalyst powder 
was prepared like Example 1 and it was similarly considered as the pellet catalyst. 
[0057](Comparative example 1) Multiple oxide powder prepared in Example 1 Precious- 
metals support multiple oxide powder was prepared like Example 1 to 200 g except having 
supported Pt 1.5g and Rh 0.3g. And this precious-metals support multiple oxide powder 
was used as catalyst powder, and the pellet catalyst was prepared like Example 1 using 
this catalyst powder. 

[0058](Comparative example 2) Precious-metals support multiple oxide powder prepared in 
Example 1 100 g and multiple oxide powder prepared in Example 1 100 g was mixed, it 
was considered as catalyst powder, and the pellet catalyst was prepared like Example 1 
using this catalyst powder. 

[0059]<An examination and evaluation> An endurance test device is filled up with the 
acquired pellet catalyst, respectively, The durability test which heats the oxidizing 
atmosphere which contains 0 2 5% further under N 2 gas atmosphere containing 10% of 

H 2 0, and the reducing atmosphere which contains CO 2% at 1 100 ** for 5 hours under the 

atmosphere repeated for 1 minute at a time by turns was done. 

[0060]And about each pellet catalyst after a durability test, the model gas of the SUTOIKI 
atmosphere shown in Table 1 is used, It enters on condition of the catalyst amount of 2 g, 
and gas mass flow 10 L/min, and is gas temperature. From 100 ** Temperature up was 
carried out to 500 **, the purifying rate of HC, CO, and NO was measured, and purification 

temperature was searched for each 50%. Each result is shown in drawing 2 . 

[0061] 

[Table 1] 
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[0062]lt turns out that the catalyst of Examples 1-4 excels drawing 2 in the purification 
activity after durability compared with the comparative examples 1-2, and since each 
composition ratio of a carrier ingredient is the same, it is clear that this reason's it is 
because the grain growth of the precious metals was controlled by forming an enveloping 
layer. 

[0063]Especially Examples 1-2 have the purification activity higher than comparison of 
examples after durability, the quantity of the nuclide of a precious-metals support multiple 
oxide exceeds 30% of the weight of the whole, and it is clear that its it is also desirable that 
it is less than 90 % of the weight. 

[0064](Example 5) 75 g of Ce0 2 ~Zr0 2 solid solution powder (mole-ratio Ce:Zr=4:6) 

manufactured by the coprecipitation method was impregnated with the specified quantity of 
the dinitrodiammine platinum solution of prescribed concentration, it evaporated to dryness, 
and Pt was supported. Holding amount of Pt It is 1.5g. In this way, Pt/Ce0 2 -Zr0 2 powder 

was prepared. 

[0065]On the other hand, the above-mentioned Pt/Ce0 2 -Zr0 2 powder 75g was thrown in 

and agitated in oxyzirconium nitrate solution, and the suspension was added in the 
ammonia solution. It agitates in this state for 5 hours, vacuum drying is carried out by a 
rotating evaporator after that, and it is a pan. It calcinated at 500 ** for 2 hours. Pt/Ce0 2 - 

Zr0 2 was made into the nuclide by this and the powder in which 75g of enveloping layers 

which become the nuclide from Zr0 2 were formed in total was obtained. And this powder 

75g was impregnated with the specified quantity of the nitric acid rhodium solution of 
prescribed concentration, it evaporated to dryness, and Rh was supported. Holding amount 
of Rh It is 0.3g. 

[0066]The obtained catalyst powder was slurred, the wet coat was carried out to the 
honeycomb substrate with a capacity of 35 cc with the conventional method, the coated 
layer was formed, and it was considered as the monolithic catalyst. 6g of coated layers 
were formed. 

[0067](Comparative example 3) The Zr0 2 powder 75g prepared by calcinating the 

precipitate obtained by mixing an ammonia solution in oxyzirconium nitrate solution was 
impregnated with the specified quantity of the nitric acid rhodium solution of prescribed 
concentration, it evaporated to dryness to it, Rh was supported to it, and Rh/Zr0 2 powder 

was prepared to it. 

[0068]And the Pt/Ce0 2 -Zr0 2 powder prepared in Example 5 and Rh/Zr0 2 powder were 
mixed to 1:1 by the weight ratio, and it was considered as catalyst powder, and was 
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considered as the monolithic catalyst like Example 5. 

[0069]<An examination and evaluation> An endurance test device is filled up with the 
acquired monolithic catalyst, respectively, The durability test which heats the oxidizing 
atmosphere which contains 0 2 5% further under N 2 gas atmosphere containing 10% of 

H 2 0, and the reducing atmosphere which contains CO 2% at 1000 ** for 5 hours under the 

atmosphere repeated for 1 minute at a time by turns was done. 
[0070]And about each monolithic catalyst after a durability test, the model gas of the 
SUTOIKI atmosphere shown in Table 1 is used, It enters on condition of gas mass flow 20 
L/min, and is gas temperature. From 100 ** Temperature up was carried out to 500 **, the 
purifying rate of HC, CO, and NO was measured, and purification temperature was 

searched for each 50%. Each result is shown in drawing 3 . 

[0071 ]lt turns out that the catalyst of Example 5 excels drawing 3 in the purification activity 
after durability compared with the comparative example 3, and since each composition ratio 
of a carrier ingredient is the same, it is clear by forming an enveloping layer that this 
reason's it is because the grain growth of Pt was controlled. 
[0072] 

[Effect of the lnvention]According to the catalyst for emission gas purification of this 
invention, movement of the precious-metals particles currently supported by the nuclide can 
be controlled, and the purification activity fall after durability can be controlled. 



[Translation done.] 
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1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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